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INTROPUCTION

This repert contains the stress analysis of the Horie
zontal Tail Surfaces for the XB-36 Airolane.

The planform, internal structure, elevator hinge line,
and tab arrangement of the XB-36 norlzontal tail surfaces
is identical to that of the Ba16A type airplane., The only
difference between the two surfaces is in thg amount of
incidence built inte them. The XB~36 has -4° incidence,
Thile the B-36A has -10 incidence. In addition, the speeds
and C.G.'s of thre two airplanes vary somevhat from each
other, Due to the incidence, spesd, and C.G, differsnces,
& different set of design conditions exist for the two
Sirplanes, Mansuver tail locads for the XB.36 are found in
Report Fzs-36-%g3 and are found to be different from those
of F25.136.134 -56A Alrplane), It is also found that
Balancing, and 1g Balance plus Qust Conditions for the two
airplanes are different.

For all basic data such as planform and interior
structure, reference is made to the B~36A Horizgontal Tall
Surface Analysis, Report FzS.16-146, Wherever possible,
reference to loads and margins of safety in this report are
Bade, and direct comparisons are taken,
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The calculation of elevator shears and bending moments
are shown herein. The elevator iz taken as a eontinuous
beam over four supports., Variation of spanwise moment of
inertia, and effects of support deflection are taken into
sccount, The method used is described in Report FiSa36-146.
All structural constants, such as stiffness and carry-over
factors, are also taken from that report.

A complete solution of shears and moments is shown for
the Balaneing Condition, while only final curves, computed
in a eimilar manner, are shown for all other conuitions,
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DETERMINATION OF ELEVATOR HINGE MOMENTS,
SERYO_IAB LOADS, AND NOSE BOX ICRSIONS

This section of the report contains the determination
of the elevator torsions, Essentially, the method cone
sists of summing up elevator hinge moments, and reacting
these moments bty loads on ths servo tab. ﬁingo noments
and shears are then transferred to the spar, and the tor-
sion reacted as 7T/2A sheayr flow around the nose box. In
computing hinge moments it is assumed that the trim tad
may sct either to increase or decrzatce the moments, Core
responding changes in chordwise pressure distributions
are made to sccount for tadb effects, Ths method is come-
pletely ocutlined in Report FiS-36-148,

A complete set of computdtions are shown for the
Balancing Condition, and only final curves are shown for
all other conditions,
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e

R—

ELEVATGR SPAR
The XB-1 elevator spar is the same as the
B=36A elevator spar and 1s described in P28-=-3%-144
' on page 85, The method of analysis of the spar
flanges and web was carried put in a similar man-
ner to the B=3A. Allowable flange loads and other
pertinent data not shown herein was obtained from

the Be36A Analysis,
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ELEVATGR TIP SPAR

The XB«3% elevator tip spar is the same
as the B-36A elevator tip apar'and is described
in P28«136-146 on P, 100, XB=~36 shears, bend- |
ing moments and torsions wire determined in Q
similar manner to the B-36A but only the curves
for the two conditions investigated ;rc shown
herein, An analiysis of the ¢4p 2rar cans and

web completes tris portion of the report.
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ANALYSIS OF ELEVATOR HINOE CUTOUTS

The XB-136 cutout structure is similar to the
B-36A cutout'structure excspt that the XB-36 top
and bottom skins are heavier than the B-36A, |
Since the type of structure and method of analysis
involved 4s the same as for the rudder, reference
is made to PiS-36-147, p‘go 130 for a description
of the detailed method'of analysis.

Two representative portions of the cutout
siruciure at Sta., 25¢ are muwlyzed in this seciion

of the report,
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XB=3 STABILIZER

. The XB-13 Stabilizer is the same as the B-36AStabilizer

which is analyzed in detail in Report No. F28-26-146, Vol. II.

In this analysis no attempt is made to duplicate the en-
tire B-36AAnalysis (F28-36-146, Vol, II) except for the loads
which are determined in detail for all of the conditions in-
vestigated, The remaining portions of this analysis are
covered by comparing the XB-36 loads to the B-36Aloads and
corresponding margins of safety, In places where the maprgins
of safety are questionable a detailed investigation is made
and new margins of safety computed,

The critical shear flows, shown on pages le4{s were computed
in the same manner and using the same section properties

as in the "Cell Analysis" portion of FZS-36-146, pages 307 to
367.
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